MS medium was the most suitable medium for embryogenesis, shoot proliferation and shoot elongation cultures. In embryogenesis cultures, multiple embryos were observed on seed explants cultured on MS medium supplemented with 1mg/l BA, 0.1mg/l NAA and coconut water (10%) after 4-6 weeks of culture. About 80-100 embryos raised on the seed surface and multiple embryos developed to multiple shoots after 2-3 weeks of culture. Secondary embryogenesis continually initiated on the mother embryogenic sample that had 2-3 embryos combined, but did not appear on single embryos. In shoot proliferation cultures, seed with multiple shoots was cut into 4 explants before subculturing on MS medium supplemented with 4mg/l BA, 0.1mg/l NAA, and coconut water ( 
INTRODUCTION
The mangosteen (Garcinia mangostana L.) is a little-studied tropical fruit tree species that has promising economic value (Almeyda and Martin, 1976) . Mangosteen is considered the most delicious fruit of the tropics, and, as such, has been called the 'the queen of fruits' or the 'finest fruits of the world ' (Dahlgren, 1947) . The best known practice for mangosteen propagation is by seed, which are formed apomictically (Lim, 1984) . The mangosteen tree flowers and fruits in definite seasons and produces 1-2 seeds per fruit (Almeyda and Martin, 1976) . In addition, the recalcitrant behaviour of the mangosteen seed causes difficulties in producing planting material throughout the year (Normah et al., 1995) . Conventional vegetative propagation methods have been unsuccessful (Almeyda and Martin, 1976) . High quality planting material was required for a State sponsored project in Ben Tre province. It was planned to cover 10,000 ha over 20 years with mangosteen trees growing under palm trees. Therefore, this study was carried out to micropropagate mangosteen using embryogenesis. Since mangosteen seeds are formed apomictically, and adventitious embryos develop from the integument cells of the ovule (Lim, 1984) , seed can be used as explants that will give embryos genotypically identical to the mother plant. Previous research on seeds of mangosteen in culture has shown that segmented seeds readily produce shoots but that the percentage of rooting is low at 20% (Goh et al., 1988; Normah et al., 1995) .
MATERIALS AND METHODS
Freshly harvested mature mangosteen seeds were surface sterilized in sodium hypochlorite with a few of drops of Tween 20 for 20 minutes, followed by rinsing three times in sterile distilled water. Seeds of three ages were initially investigated: immature, semi-mature and mature. Seeds were cultured intact on MS (Murashige and Skoog, 1962) or WPM (Lloyd and McCown, 1980) media supplemented with BA (benzyl amino purine), NAA (α-naphthalene acetic acid), IBA (indole butyric acid), kinetin, yeast extract and coconut water as described in the various experiments. Media for embryogenesis and shoot growth contained 30g/l sucrose and those for rooting 20g/l. Media were solidified with 8g/l agar and autoclaved for 25 minutes at 121ºC. The cultures were incubated at 28ºC, under an 8-hour photoperiod with a light intensity of 34.2µmol/m²/s. Each treatment consisted of 5-15 explants and was repeated four times.
RESULTS AND DISCUSSION

Initiation of Embryogenesis on Explants
An initial experiment showed that MS medium gave more somatic embryogenesis than WPM. On young seeds few embryos differentiated while on semi-mature ones 80 to 100 embryos formed after 4-6 weeks in culture. From mature seeds a single shoot and no embryos formed. The best medium for embryogenesis was MS with 1mg/l BA, 0.1mg/l NAA and coconut water (10%) ( Table 1) .
Secondary Embryonenesis
To induce secondary embryogenesis on embryos initiated from seeds, primary embryo clumps were cultured in MS medium with 4mg/l BA with or without the addition of 0.1mg/l NAA and coconut water (10%). Results indicated that secondary embryogenesis initiated well in the medium MS supplemented with NAA and coconut water ( Table 2) .
Regeneration of Somatic Embryos
To obtain shoot development from the multiple embryos, MS (1962) basal medium was used supplemented with BA (1or 2mg/l), NAA (0.5 or l.0mg/l), kinetin (2mg/l) and coconut water (10%). Clumps with multiple shoots were cut into 4 explants, having 4-6 somatic embryos, before subculture. The highest number of shoots developed in the presence of BA (2mg/l), NAA (0.5mg/l), kinetin (2mg/l) and coconut water (10%) ( Table 3) .
Shoot Elongation
MS (1962) basal medium with yeast extract (2g/l) and coconut water (10%) was supplemented with BA (0.1 or 0.5mg/l), NAA (0.1 or 0.5mg/l). Each multiple shoot explant was cut into 4 clumps having 4-5 shoots per clump for subculture. Shoots of greatest height were obtained on medium containing 0.1 mg/l BA, 0.1mg/l NAA, 2g/l yeast extract and coconut water (10%). Offshoots were 20-30mm tall after 4-6 weeks of culture (Table 4) .
Rooting
A comparison was made of rooting of shoots cultured on MS and WPM medium supplemented BA (0.1mg/l), IBA (5mg/l), yeast extract (2g/l) and coconut water (10%). After 2-4 months of culture on WPM medium, about 75% of plants produced roots having 1-4 roots/shoot and a root length of 3-4 cm. WPM had more effect on rooting than MS. It was observed that cultures on WPM formed shoots and roots simultaneously. There were two phases in rooting. The first phase was to enhance plant growth and leaf expansion in WPM medium supplemented with 0.1mg/l BA, IBA (5mg/l), 2g/l yeast extract and coconut water (10%) in containers closed with paper covers to enhance air exchange. This phase lasted 2 months and about 25% of plants formed roots during this time. The second phase was to stimulate root initiation. Shoots were cultured in a larger container (500ml) and in the same medium of phase 1 for 2 months, when about 85% of the remaining plants formed roots.
Acclimatization
Plantlets were acclimatized in a nursery-bed in conditions of high humidity and low light intensity and covered by nylon fabric. The substrate consisted of mixed coconut fibre and soft soil. The survival rate was over 90% after 3 weeks, by which time plants had well-developed leaves.
Potted Plant
Healthy plants were transplanted to pots for further studies on growth, flowering and fruit quality characteristics. Plant height was 14-18cm after one year in the nursery. Results are similar to those obtained by Normah et al. (1995) in Indonesia.
CONCLUSIONS
Micropropagation via induction of embryogenesis on mature seeds in vitro was an efficient method for production of clonal lines of mangosteen planting material. MS (1962) was favoured for embryogenesis cultures and WPM (1980) for rooting shoots. The percentage of rooting was much improved on previously published methods. 
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